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MM!*: METHOD AND EQUIPMENT PGR MAKING A BUILDING BOARD ' 
(57) Abstract 

therefore fc^^^ a J* elhod Md intended 

firtd 1 w "V . bui,d!nfi bMrd O). compriilng a body (S) 

Sf s '? !\ f r ° f a « ri P < ,0 > «»S from 
nr uoay is J wim a formed lockinc surface f 141 for m^rhnn^ni 

fiS ISLnSff 'V imiUr . bow ^ Jii mS-S 

ng turfacc (14) being formed in one piece from a blank f40i 
and B In optional order A. forming the locking wrfsce (|« warn* 
both 22 a ? . ^ L" relWM to 1,19 surf»ce (64) unU] 

wi,™. ^ ^ (S) fiXed 8 8* in,t « reference lurface flO) 
body (S) 8 ""i* 6 C,4;> in relatitm »° 
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present invention relate *. 
"»t for making a fauU to ■ me thod and eq uip 

"ore s Pe = ifically , ^ i^'^ "- • Aboard. 

be ^^anicaliy joi „ed to eac oth " hleh * re to 

mechanical Joining, each have a B "* ^ £ °* the 
^ forced with a ^ St ^ 

i -ith a complementary io ^ no « to ~W 

10 building board. ^ 9r °° Ve of a " adjoining 

^oierat::^^^:^-::"-- aims to — ** 

- * -ana of 5 J il^^ — 3 oin- 
formed wi th . loel( , " " lth * lectin, „ tal 
for a more detaUed deseri.M ! " f oren=e is made 

£eatures and advant ; »- ^« «. Th . back _ 

°a de SMlbed £ h » the Invention win 

">°uld b. «.ph aalaed th «" t n . t! T' °< «oo Ib oard, but lt 
«Ung b ui ldln9 b o.rd tl as oth T e " ti0n 1S — «* ^ r 
25 « wall panai, and r0 of alab ° " **" fl0 ° Ib °«°a, «ch 
WO S4/265S9 deserlh*.. 
J-9 of fioorhoaro, 7 > " ' .eoh.nicai jol „. 

'ides .utuar vertical locl^ " " P "" 
M b « *» the forn, of , ton! and 30t " ed9 " <"><> 

'0 Joint. A aecond mechani n ' Ue "groove Joint along the • 

»ori !0 „ tal looWng TC b0 2 e T n proTid " ~ 

^ *. t he joln ' t ed ; h ; £~ * • «r.= tlon at ,i B „t 
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what u' fl0 "board s 2 substa^- desl 9 n and 

inn =i "-"cai shapes of a , ith Respect 

Each boaw rlptlcn - Primarily 

» atea metal stria m „ are formed with *~ 

as a i^^u. p xo bunted at- *.k ^ wl T:n an 

a locking groove 16 » K he fa ctory, asua n 

alternative, the atrip „ lOTM "°". an . 

th = »»* i» a M e other «» attache* to 

« Preferred for e„i "<»ever, mechanical f. . , 

»t«i.l. can b. t0leran « »«■»».. Other eh " faStenin ' 
can be .used besirioe .v. sneet metal 

««. thieve the reared " * f~* In ordar 

!5 W Lying, the atrip ,7 , tole «"«= as „. u as ** 
. it i s Jnt'eVat 1 : :T lly ^ 

lficauy n - * — ln ^rr la r d spe - 

paying., /i s a 
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» i 0 =u„, . urf , c . u h . vln9 , 11 1"""- 

Joined state, the locking , leMnt 12 *''' 1 < " W - In the 
locking groove „, f 0I J ln the „ * 
«con d board and « xtendi psralle 7 t e ^ ld « 6 « tta 
the joint edge e. The loosing „t i 2 andT 
I" groove u together form th. !bove-m. nti L d 

nioal co n „,« ion , lectin, th . boa \™ L ^ 
" direction designated*. „L.1 .L c n "ST* 

ing surface 14 of the locking element 1 T.l 
"1th respect to the surface 18 of th! I I " " "° P 

15 closest to the joinl edges 8 16 
When the boards 2 are joined together according to 
rig. 1, they can occupy a relative position -n th. I, 
tion D2 where a . smell pi. y 4 „ ,J.f „ ? n the dltec - 
" ^tween the locking surface 4 nH . ™' 
.» This play A makes it possible to displ a b'T' 
the direction of the joint without th' " . ! ' 

' in T rt Ulty ' a=Uit "" "» ^*»« « - io 
ing together the short sides by snap a c-ion 

• made to WO 9 4 /265S9 for . jt J,) ^ ^ " 

» tne function a „ d advantag „ of ^ eon6ttucti ^"° n °* 
The strip 10 i5 m0 unted in , tclerence-equalisino- 
9roove in the underside 6 of th. board 2 In ZT. k 
diment, the width of the ecuall.ij •* b0 " 
. -tea, equal to half the ^Tl^lX'T' 1 ' 

' Z2l"r Th v u — " - - sof 

™ 6 ; a e n 7 ll0inS -' r °° VS « « detail in 

94/26935 and consequently, ne^not be repeated here. 
For the mechanical fastening of the strip 10 to the 

35 th h V 9IO ° V ' 20 13 ln th6 » d '»"= J of 

35 the board 2 spaced from a recess 25 .. 

— .. The groove 20 may be"!" .X7 a 7. ^J^- 
.. nuous groove emending throughout the entire length of 
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th. board 2, or as a nuaber ot ,„„. . ■ 

»ith the r .=.„ 22, this groove 2 7d e f 9r °° V "' T ° Seth8r 

gripping s tud 24 . x its! * ! 8 dwe-t.il 

» « » well as one or « T^TlT ^ 
°PPosite sides or the gripping ll'JT "* "** 

The present invention i. based on', i, th „ " 
known p ec s . t h.t a good joint of 
^ove retires th. lo'oUn , e ' J 
predetermined distance fro* the U pp« 1*7" 
the floorboard 2, and Mil , 3 lnt ed 3 e * of 

—nee probes „ "t tlZlT^" 

fiouu to overooM. in ™„uf,=t« in0 t h k ' " 

"rip >0 as wen as in ..t^"^^ 2 
each other. 9 two COJ nponents to 

The problem behind the invention win no „ K , 
scribed in mo re detail with r.f. de ~ 

tended drawing, ^ ^'E^*' 2 th. 

dances S1 - S3 , and tolerances ^ T^' 

on a finished floorboard 2 accords * ^dicated 

u * according to Fig. i : 

P1-P3 refer to relative po Sitions horizontally. 


25 


30 


35 


PI 
P2 

■ P3 

SI* 

SI 

±tl 


S2 + 

S2 

±t2 


The upper joint edge 8 of th, fi 
RefereftM . 9 or tne floorboard 
Reference point on the gr ipping stud 2 , 

Locking surface 14 of the strip 10 

Desired distance between Pi and P2 
Actual distance .between Pi and P2 due to 
Range of tolerance £or si when milling the 
pipping stud 24 9 6 

Desired distance between P2 and P3 

Actual distance between P 2 and P3 due to t2 

Range of tolerance with respect to 

tion in relation to « due to inexact p osi - 
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S3- Oesired distance bMvew pi ' 
M Actual distance between Pi and P3 

Mth the above designations,, the followi „ g 

Si - si* ft tl 

10 S2 * S2* * t2 (1) 

12) 

S3 = (S2* * t2 ) _ (S1 * ± fcl) te 
(S2* - SI*) ± tl ± t 2 « 
S3* * tl * t2 

15 (3) , 

Two extreme cases 1 and # 

designations: *" '° U " d ° n the b * s1 ' °' these 

BS3B Case tj. ; ■ „ TOX . „ 

maximally displaced ( + tlf 111' <t ^ 24 ls 

tance S2. then assumes its minimum value S2* _ t2 fP3 
'a=e 14 (S3) r! k ? dl «f 1 «««t of the locking sur . 

boards cannot be Joined togethe correctly or th ' 

- rr T ea that they — b «^«" 

tion to each other without the use of tools. 
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Extreme Can s No. 2 qi 

" ' S1 rind S2 mav 

5 t io „ in th , direction ' "> it. nominal poai- 

««, the distanc . S1 Hi W« edg. ,. ln thia 

«« ?«. to ,„. The atrip 0 "l t hteT "* " " 

element 12 ls mada in suci) P a • 1 ° Ckln! ' 

»>y that tha locking S urf. c . » ^ * 5Uch 8 

diatance S2 then aasLa it a ! ' PPl " 9 " Ud 44 • *» 

-cea tl and « in3tead J^lTtlZ T T C ° U - 
<* the locking sucface J th! J dls Ple=e»,ent 

' th. upper 3oint ad9e , m « t .«, on aw. y ftM . 

aurfac. .1, „ ly end tM the ^""a ■ 

■ edge .. ao that a pl ay axlatE IZell * * T j01 " 
Tha problem which tha pr.aant t „ vantl b0ard °- 
tily to aoive ia tha . b ove-u"Itr.ted ^ ' Prina - 
Pound tolerancea (tl ♦ t 2) ml'T °' 
dipping atud u are added'/ \\ *>l«™o«.. of th. 
"ncaa of tha " d t^TTT^ ^ 

toleranoea, the total tolerance T P^"°nin g 

o f the smam t:z:J'itivz T h and the 

to. upper Joint edge e and the loo L ! V " 
9».t, the fi„i shed joiBt * =»«ece 1„ ls t00 

!«*... » the aame distance £V ^ " 

not be joined together • b ° ards Can ~ 

elimination of th. above-men ion d pr^ *° 
tolar.no are achieved b y the ^TZlLlT^ 

•* aquipmant according to claim 15 ! ! " VeU 

being atat.d in the dop.nd.nt =1.1""""* 
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Thus, the invention provides a method ' ' 
for making building boards of the tZl ? e ^ipment 

fitted with a locking devic * n t h '^TT ^ 3 ^ 
extended from the body with a fall ° ' Strip 
-chanica a joinlng of^L^ 

*no surface being formed in one piece ^ 
invention is characterised by ca L* 

-eps A and B in optional ordei " \ ^ ^ f ° 11 ^ 

forming the locking sur£ace ± • 
-rfa and then keeping ^ Jj£ a fo a ing 

thus formed fixed relative, to the fLJ ' 


10 A. 


15 ried out, 

B. attaching the strip to the body, 


20 


25 


30 


35 


and by, during the implementation of the latter of *K 
steps A and B, keeping the body fixed 1 
. -rface, whose position relative t th ' L' 
corresponds to a desired position of th* ^ t * " 
relative to the body. . Sltl ° n ° f the loc *^ surface 

invention in the e SC ° Pe °' ^ definitio » of th. 
,e ae sireci accuracy of the dic^-^^ w , 

ioc Wng eur , ace ?nd the b y 1 ;< » « b«w che 

tlon is ch.rasteriaed in that th. atrL " 
^hT.ulc. ' 0th " With the a " * ">e • 

as a co^eteiy aeparat T!l dur "ft" T 
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U also P0..IM.. Preferably th. 7 ^ but 9luin * 

The forming surface and the ref.r.« „ ' 

. teddy constitute two surfaces \l ll ! SUrfa " P "" 
P»»in 3 or punchinc too! "* *" — 

' attac„T din9 *° * alt «"«"ve, the strio Is 

attached to the body before th. loCin, surface i ",~ 

- Tr arra„ 9 e ^UVS^^S"^ 

30 However, it i s prefer*./* ' reference surface, 
a-n-n. in one ^ST^ ^.^.•^ 
»andlin, or the strip end the body 

face is^flr 1 ^ *° alt " n " i ™' «. lectin, sur- 

35 strL f T tha surface before the ' 

35 strrp is attached to the body, the £o~- , I. 

being held , lxed relative to r„ fori " 9 

the attachment step has been cerri Z Til ^ 
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According to a particularly Dre f B ,»H "u 
the locking SUIface is * ^ -> odiment. 

and the strip is attaehed (q » « J or,lng eurtSce 
Procatin, pu , chtn9 of «- «=i- 

5 these two steps i„thi.„ Punching ■ tool common to 

forming end the attaching L b e * " d . B " T »« 

'^"•neously, hut, preferaMy l n 7 
t= the body somewhat prior to the 7 " taChed 
10. surface . P ° r *° the fomln S <* the locking 

1ST body exhibits an edge corn™ .f v , 

of mechanical Joining of tbe boe^d ^7 \ "J" ^ 

1« the Immediate vicinity of th! ! 
«ep of , ixin9 th , body . " nit °th. b ° ard - The 

portion a 9 . tnst , lid r . fer .„ M * " Xl " 9 th " ed ' e 
relation to the forming surfs a co « ^TT^^r *» 
Position of the locking surface in " «?1 *° ' d ' Si " d 
Portion, other portions of the body ,r " **• 
« to might provide an i„, erior £ ^ ^ 

tolerance problems. because of 

» ~; ^ - ■ ^f 

on! short 0 s/d! T p ^ ~ ^ »«•« » on 
«rlp a, in one single ^JZrl^ZXn'TtT 

UL z 5 ' an d d) within tolerance rs< „ 
30 -locking surface and th. I'ZZTZ? 
that, in practice, the manufacturing + 
siderablv larner t„ „ u " cturlr 'Sr tolerances are con- 

. cesirab": toTab "^-^ " " 

35 times, checks, and tool grinding. 

The .aforementioned as well as nfu., ' 
- advantages can be seen from £ ZT^TZ^ 
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• tion h fireiftbelow of a preferred embo ; iment ^ ^ ^ 

Brief Description of 1-H 0 Drawings 

Fig. 1 shows in section two ms -u« ( 
5 Portions of two identical LZlllt ^ j ° in6d ^ 

Fxg. 2 illustrates certain distances and to! 
°f one of the edge portions in Fig. 2 tolerances 
Fi 9- 3 is an overall view of a ^. 

Figs 5A-5C show three consecutive »„.„.,„ , 
in » operating evcle of the presa 

Description of t abodimenr 
15 A preferred embodiment of a production n„. . 

ing a floorboard according to- Wo 1 IT. " , 
.the invention win now be deacr oed wUh re^f"" 

3-5 in the appended dr.win,.. Th. ^ " 

- rr:f - 2 - - - - - . 

*« Fig. 3, a flexible, formable blank an . t 

. sheet aluminium, is „ 0 u„d onto a reel ,2 - . f " 
. Sheet ,0 ia fed from the reel « - !" alu1 " 1 " 1 ™ 

«» taa, of the aheet feeder a ia t! T f,^" ""' 
» («row M , the flat blM)[ £ t S a pr a n 1 ^^ " 
opposite side, the pres, 46 .arrow P^rec iv .s „ 
(milled) bodies s-of . „ receives machined 

feeder 50. 9 * landnate fro * a board 

0 cut ilVT^T^ line in Fig " 3 ' the bl - k 40 is 
cut into separate metal -strips 10 i„„u. 
are form-rf *u strips io, locking elements 12 

are formed in the strips 10, and the- st rips 10 arP ^ 
nically.attached to board bodies S An 11 

- as win be explained in °: et * ir b Trv bo Z' 

of these operations may vary within the s pe 0 the ' 
invention. The resulting building boards exhibit very " 
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good tolerance values with respect to the position^ «, 
_ losing eie^nt 12 in relation to ^ be J^ ° f ^ 
Fig. 4 schematically shows a central part of ^ 

Press 48. An upper press table 52 8 udd«* * 
5 56, and a lower press table 5 pp 0 " s 3 ^ 

cushion 58. as well as a to^TTlT '" OCiat ' d 
• cushion which table / to the die 

(see Fig. 5, for the body S The 8UPP ° rt 3Urface 62 

54 are movable in relation to t P "" " and 

10 indicated by the arrow p 3 '° ^ * 

Tic ^ 9 V A "- C ' Which " e orally referred t0as 
Fig. 5) show the parts" which are'centrai to m ♦! * 
in, of th locking element „ of the ~ ' « h. W 

the attachment ef the strip 10 te the body s 

60 en"' 9 ; 5 Sh ° WS CUShi °" 58 a " d table 

"ctured IT °" le - thSSe two parts can b. ^ 

they can b "J? tolerance, 

as an inte9r,ted pa " <™ a 

2 0 In its top side, the die. cushion 5B has a fn, 

it u ;riV: 5 T lns : - hich tht » °- 

formLo "Z 0 ""^' " " • »°"ing surface 66. The 

forming surface 64 is formed by two part surfaces of a 

s 11 Z VT d wlth pracisi ° a l " tb « « - 

/.lo Hh. °t PerPendlCUl " " Pla "' «< «» *«- 

tabl 60 ha " ° £ Ihs «'l 

table 60 has a step edge 70 which extends transversely 

t.r!in H " di " Cti0n K "* *i=h, prede- 

. dT i? f °: d i o n n t o \h the bodrs u c?ueed to <*« ^' >• 

UQ ^ 0 ls ~ed into the press. 48 m 
r^va* , . ^ In the preferred embodi- 

~nt said predetermined portion consists o £ the upper 

olnt edge 8 of the body 6. The task of the stop edge 70 

it has " ferenCe 5Urfa " and ' f « thi! purpose, 

the " " "'"I pradet ^-« P-itUn in relation to 
t l o n oTT " 64 C " r "P°" di «« to a desired posi- 

"h. iocUnT" I ° lnt 6 ° f S in """ion 

the locking surface 14. The distance H in rig. 5 is 
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thus equal to a desired value S3* 0 f the 

indicated in Flo 2 Th* * « distance S3 

reference surf^ 70 t00 eth ^ 64 *" d the 

• 5 r nstwhich ^ 

5 ^ge 8, respectively, are positioned for ^ 
■ trance values in the «L J^V^ ^ 

Three punches 71, .72 anri t» 
«. =u.h i6 „ 58 and the "0". b J' !""» *»• ■ 

shorn, th ese punches In <** embodiment 

» cushion 58. M or.ovar to relaU ° n t0 - thS 

» The punches ,1- n f t t h ! ~' 71 " 73 ' 

'« and 75 are extended over th" snt, r ™ "' eanS 

«. However. 72 is constructed £ r" T °* ^ 
>5 mutu.Uv separate ^dules " "'"""^ ° f 

Ihe first punch 71 forma the i„w. 
the loekin, element 12 a , alnst " ha r 9 SUrfa " " oi 
*» second punch ,2 and the tM d Punc T» ^ 
the tonaues 26 and the li D **"* to bend 

*° 5 rippin 5 stud 2, of he h dy ^ L'TrdT" 15 ': "* 
attach the atrip „ to th . L dy S * „e« *° 
the second punch 72 is constructed fl7 «T 

» r Aut t h ? b :: -- 0 ;° r^r: 71 to 

formed in the blank 40 ups'rea., i„ U iS PIe " 

and to enable the punch 72 1 ^t/^-"- 
the tongues 26 th* ,=1-4, bending of 

3o opstream " £ £ ^ " 

3° ^ i. the blank ,0 for ^^^"7^' . 

blanks which is to form the strio io\ T ° f " the 

35 over the die Cushion 58. Durin t„L f Vd . ' ** " ■ 

and the ton W e, 26 are preform,, and th 7,' *' 
R Hn ^ J ^ ancS the strip 10 is 

sua formed in on. piece with- the rest of the blanks. 
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" Since the forming of the locking element 1? * 
out by a punch" operating vertical "Tth ft ~ 

be carried out with the same punchin t0 0 \ Til 
advantageous if the fastening can be effected ^ the 
5 punches operating vertically Th* . v h& 
- • makes this possible. ■ ^^"^ technique 

• Th* pre-bending means that the thickness of the body 
and, consequently, of the f inished f i 0orbo * ard * 
reduced, . since the depth of the recesses 
10 th e< underside s of the body s can be reduced ; d in 
An ^accurate position of the gripping stud 24 is com- 
pensated for by the fact th**- t w . com 
can k " the ton 3«es and the lip 

"n be. reverse bent to different degrees. 

Since the lip 28 extends continuously along the 
•5 entire length of the strip l0 , while the tongue are 
disposed at. a distance from each other in the longitu- 
• d nal direction of the strip 10, the pressure on th lip 

Hi Til Tit I PUnCh 73 56 the pres- 

ure ^ the tongues 26 exerted by the punch 72. The hori- 
0 zcntal force F3 generated by the punch 73 (Fig. 5 C, will 

punch l^T 1 than ° PP0Sed f0tG * F2 he 
punch S2. The effect of this force differential (F3-F2) 

is that a possible "banana shape" of the body s, which 

could g iVe rise to an undesired gap in the 3 oin between 

' two interconnected boards, is straightened out. 
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CLAIMS 


1. A method for making a buiiding board (2) ^ 

locking surface fni k«^~ <t ®^ip (10) and the 

» Man, Th a^T V r T;Vd n ^ ^ 3 

Allowing steps A and B in opt W orde^"^ 9 ^ ^ 

A. forming the locking surface again6t g fonn 

» " itunTsTf SUbS — ^ 

lockxng surface thu s formed fixed^n rela- 

:;; t the s r n9 surface ««> ^"th seP 

and ste P B have been carried out, 
^ B. attaching the strip (10) to the body (S ) , . " 

and by, while carrying out the latter ~* * 

do), whose POSitlon ln relat s ion to th » r surface 

" <«> corresponds to a desire s Itil 'fl""' 
» in. sur.ace (MJ in rsistion to tt td^ ^ °' ^ ^ 

(S) 1 !'^ i r^° d / CO0Idln ' 3 tO C:lal ■" *>«1» the body 

durino 1 , i9ain " " feren « •««— (70) 
during the completion of step A as wen as step-* 

™ - ,he o^jr:^":::: n :; ::: P f r: 

bo«rd (2), but rather is always ««d inflation to at 
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least one of the forming surface (64) v „ 

the blank (40). U th ' bod y < s > / and 

5. A method according to any one of <-k 
claims, wherein the strip ,10) is Z„ , P"«din g 
5 to the body ( S , . mechanically attached 

(10) 


' k m ; th ° d acco ^ing claim 5, wherein the EtriD 
is mechanically attached to the bodv 7,i w P 
P^ts of the strip (10, being bent rou nd a • ^ 
(24) formed in the body ( S ) . gtiPPing Stud 

- c ' 7. a method according to any one of t-k 

claims, wherein the blank (40) il V precedin 9 
forward and 18 subset ntl d v e d 9r f ly 
strip (10) froni a su l " d f ° r se P a «ting the 

uM , , U 1 ^ 3 subse ^ent part of the blank (40) 
which is gradually fed forward rt„w„ J ' 

8. * method Lord^™ ,S ' r ~ CyCl '' 

in relation f« «-k * . ' has been fixed 

relation to the forming surface (S4> 

attachedto the body ( S ) ^ haS been 

9- A method according to ela-i™ -? 

20 ««* MO) is preformed p'i»r i T^" the ' 

«ard and, „ a reEult ../"" " b " n3 fed for- 

10- A method accordlnq to anv r>n= * ^ 

wherein the £onni „ r J'/^r"^ 9 

"me punching tod, preferably-^ au-.l! 

the same die cushion (58*60). " ° n ' " ,d . 

11 A method accordinq to anv * . L 

claims, „ herein the .strip , ^ 3 !"! °f f PreMdi °' 

30 »)< beforethe icCin, sur flj i. J '! ^ 
the fcrmin, surfaee / " *«■«• »»»in,t 

wherein'theT^ 8 - CC ° rd1 " 9 " ™* °" e 0f ^ • 
wnerem the locking surface (14) is f ft *™»,* 

for„in g surface j«, before h ^ ^ «»• , 

35 to the body (S) . attached 

13. A method according to any one of the Dr*r*H 
"* ^ surface aTZTZ 
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against the forming surface (64) a «H +v 

"t^hed to the b oa y ,., JitrZ s Zl > U0 ' iS 

punching operation ft * * „ 9U reci P*°cating 

for Mm!. T 0 pUnchin 5 tool (58; 71-73'f 

ror these two operations. 73 ' 


14. A method according to any one of re- 
claims, wherein the body ( S , exhibits . T Pt * C * din * 
vhich_in connection with" LLll a ? J^^"" < 6 
in the immediate vicinity of a second b"! ' P ° Sed 
step of filing the body (S) Lai ! ' 

10 surface (70) mJl* ^in st the reference 

surxace (70) comprises positioning and fixinn J 
Portion <8, against the reference sur ace " 0) wh ^ 
Position (H, in relation to the forming u ^ 
corresponds to a desired position ( S3 o I 

15. Eompment for making a building board ... cnm 

^ --rd ( 2) 

a means (58, which forms a forming surface (6 4 ) , " 
a punching means (71) coacting with th. 
face <64\ -f^ * j y n the forming sur- 

face (64) for forming the locking surface no a „ 

the forming surface (64), ^ 39ainSt 

25 -. body ;r ns (72, 73) for attaching the *• 

a means (60) which forms a ref-r^r,. 
to the bodv fsi. • ( ' ^ relation 
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Fig. 1 
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